ABSTRACT
INTRODUCTION
Set R+ [0, ,,,,) and denote by c-B (R+) the y-field of Bore1 subsets in R+.
Various applications often involve a Markov chain {n}0 with state space in R+, an initial distribution t and a transition probability Q. The A3: Q(x 1, [y, Xl)) < Q(x 2, [y, x2) for all 0 < y _< x < x 2 A4: The chain is stochastically monotone, i.e., for any 0 < y < x <_ x 2 see [4] ).
(1. 4) Q(x2, By) < Q(Xl, By,).
From (1.1) it follows that Q(x, ") is an atomic probability measure whose only atom is {x}. Due to the fact that n q-l(Ln)' it seems reasonable to assume that {n} 0 represents a Markov process with transition probability Q satisfying regularity conditions A A 4. The atom {x} of Q(x,') reflects the fact that there may be no soil loss due to erosion in a particular year. On the other hand, the smaller depth of the top soil layer the larger is the probability of reaching a lower level y. This justifies the monotonicity assumption A 4. Stochastic monotonicity is a very common phenomenon. Here we discuss some basic features of the n-step transition probability Qn and of (2.1) Qn(x,{x}) ([3(x)) n.
We now prove the following:
For every n= 1,2 and u > 0 (2.5)
Proof: Since we have that (2.6) ex{n _< u} Px{n_l _< u} + Px{n_l > u, n -< u}, Qn (x,B,u) Qn-l(x,B, u) + I Q(Y'B'u) Qn-l(x,dy). (u,x] This and (1.4) yield:
from which we obtain the following recursion 
By letting e --+ 0 we obtain:
This, (1.4), and (2.10) prove the assertion.
Remark 2.1
From the last inequality and condition (1.4) we have
Inequality (2.2) implies that the closer the chain is to the state {0}, the larger is the probability that the next step will lead to the same state. However, it seems reasonable to assume that regardless of how close the chain is to the zero state, the probability of landing somewhere in [0, x), given that it was in x, is a positive number. This gives rise to the following assumption: (2.11) 13(0+) 1 lim Q(x, Bx) p < 1. where pn is the n-step transition probability of the chain {Xn}0.
The pn can be interpreted as a non-negative linear operator on the cone of nonnegative Borel functions by defining: (3.4) (pn h) (x) f h(u) pn (x, du).
[0, x) Clearly (pnh) (x)= Ex{h (Xn) }.
The following proposition will often be used. (3.6) nli+rn.,
Proof:
Since X n ---> 0 (a.e) Px' it follows from (3.5) and the monotone convergence theorem that (3.7) lnirn (pnh) (x) h(0+). Proof:
We clearly have 1" h(0+) +| [1- pn(x, B )] dh(u)< h(0+) + | [1 P(x, t )]ndh(u).
Now, taking into account (2.5) (the same inequality holds for pn), we have
which proves (3.9). 
By letting x ---> 0 the assertion follows.
Remark 4.1
Both functions on the right-hand side of (4.8) and (4.9) are monotone.
Proposition 4.4
The process {Tn}0 possesses a monotonicity.property.
Proof:
From (4.5) and (4.6) we clearly have: 
